
Predictors of change in participation rates following acquired brain
injury: results of a longitudinal study

DANA ANABY1 | MARY LAW2 | STEVEN HANNA3 | CAROL DEMATTEO2

1 School of Physical and Occupational Therapy, McGill University, Montreal, Quebec. 2 School of Rehabilitation Science, CanChild Centre for Childhood Disability Research,
McMaster University, Hamilton, Ontario. 3 Department of Clinical Epidemiology and Biostatistics, CanChild Centre for Childhood Disability Research, McMaster University,
Hamilton, Ontario, Canada.

Correspondence to Dr Dana Anaby at School of Physical and Occupational Therapy, McGill University, 3630 Promenade Sir-William-Osler, Hosmer House Room 302, Montreal, Quebec H3G 1Y5, Canada.
E-mail: anabydan@gmail.com

This article is commented on by Swaine on pages 296–297 of this issue.

PUBLICATION DATA

Accepted for publication 13th October 2011.
Published online 19th January 2012.

ABBREVIATIONS
ABI Acquired brain injury
CAPE Children's Assessment of Participation

and Enjoyment
FAD Family Assessment Device
GCS Glasgow Coma Scale
LOS Length of stay
SES Socio-economic status

AIM The purpose of this study was (1) to examine the changes in participation rates over 1 year

among children and adolescents after acquired brain injury and (2) to explore the effect of child

and family factors on these changes.

METHOD The participation levels of 136 children and young people (88 males; 48 females; age

range 4y 11mo–17y 6mo; mean age 11y 6mo) after acquired brain injury (3£ Glasgow Coma Scale

score £15; mean 12.8) were assessed three times: at their return to school, and at 8 and 12 months

after returning to school. The Children’s Assessment of Participation and Enjoyment measured

the participants’ diversity and intensity of participation in out-of-school activities. At baseline,

information on general family functioning and medical and demographic information was

collected as possible predictors. Mixed-effect model analyses of participation scores were

performed while controlling for child’s age at injury.

RESULTS The severity of the injury explained rates of change across time for participation

intensity in recreational, physical, and social activities. Household income influenced changes

in the intensity of recreational activities, whereas family functioning predicted changes in the

diversity of skill-based activities.

INTERPRETATION Participation is a relevant outcome of recovery that needs to be assessed and

monitored post brain injury. Special attention can be directed to severity of injury and family

functioning when developing intervention plans.

Participation, defined as involvement in life situations, is rec-
ognized as an important outcome of rehabilitation interven-
tion.1 Moreover, participation has been shown to play a vital
role in children’s development, learning, and well-being, par-
ticularly when engaging in after-school activities2 such as art,
sports, hobbies, social clubs, and play and interaction with
friends and family members. Through participation in recrea-
tional activities, children and adolescents acquire new skills
and competencies, shape their identity, and achieve mental
and physical health.3

Acquired brain injury (ABI) among children and adolescents
is an increasingly common condition (in the USA, for exam-
ple, children aged 0–14y with ABI account for almost half a
million emergency visits annually4) and is characterized by
long-term implications. The participation of children and ado-
lescents following ABI or after injury is restricted compared
with their typically developing peers, both in the early stages
of recovery5 and in the later stages.6,7 There is evidence that
participation patterns were restricted even in a sample in

which minor injury was predominant.5 However, these studies
were cross-sectional in nature and therefore do not provide
knowledge about how participation changes over time after a
brain injury.

A substantial body of research has examined change in dif-
ferent outcomes over time among children and adolescents
with ABI.8 The studied outcomes, however, have focused on
medical, academic,8 psychosocial,9 social,10 and functional11,12

aspects of rehabilitation. Changes in the outcome of participa-
tion within this population have been under-studied. One
study explicitly examined how participation changes over a
3-year period13 and found that change in participation inten-
sity was evident in specific activity types (i.e. recreational,
physical, and social) and was dependent on the child’s age.
However, that study was conducted among children across a
broad range of physical disabilities. Therefore, little is known
about the recovery process in terms of participation among
children and adolescents following ABI or the changes in par-
ticipation following ABI.
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Selection of potential predictors
Child and family characteristics are identified as potential pre-
dictors of participation among children with disabilities both
theoretically14 and empirically.15 Considering child character-
istics, one of the leading predictors of change in recovery out-
comes following ABI is severity of injury based on Glasgow
Coma Scale (GCS) score.8,10 Aetiology or the cause and
mechanism of injury (e.g. accidental vs non-accidental) is
another factor that may be related to outcome.8 In addition,
inpatient rehabilitation length of stay (LOS) in the hospital is
associated with functional outcomes.16 Finally, the child’s age
at the time of injury is an important factor to consider as it has
been shown that participation patterns change with age among
children with and without disabilities;17,18 this natural change
is most important as children move into adolescence at the age
of 12 years, when participation in most types of activities
declines.

Regarding family characteristics, family functioning and
socio-economic status (SES)15,19,20 have been found to influ-
ence outcome. Family functioning refers to the way the family
unit works together on essential tasks,21 which fall within dif-
ferent dimensions such as problem solving, communication,
and roles, among others.22

The purpose of the study is (1) to examine how participa-
tion levels change over time (1y) in children and adolescents
following ABI and (2) to explore the factors that affect these
changes.

METHOD
Participants
Children were recruited from McMaster Children’s Hospital
in Hamilton, Ontario, Canada, between November 2001 and
December 2003. They were identified through checking ward
lists and emergency room lists every morning and were
included if (1) they were admitted to the hospital because of
ABI; (2) they were aged 5 to 18 years; and (3) their initial com-
puted tomography (CT) results and GCS scores were avail-
able. ABI in this study was defined as damage to the brain that
is not related to a congenital neurodevelopment disorder. Out
of the 434 children who were identified with ABI, 250 met the
inclusion criteria (CT scan was not available, n=32; GCS
scores were missing, n=41; age <5y, n=111). Of the 250 poten-
tial participants, 65 refused consent (26%). Of the 185 pack-
ages that were mailed, 136 were returned (74% response rate).

The sample included 136 children and adolescents with
ABI (88 males; 48 females) ranging in age from 4 years and
11 months to 17 years and 6 months (mean 11y 6mo; SD 3y
5mo). The causes of brain injury were as follows: massive vehi-
cle accident, 37%; fall, 18%; and sports injury, bicycle acci-
dent, or assault, 28%; in the remaining 17% ABI was due to
other causes (e.g. near-drowning, brain tumour). To verify
that the ‘other cause’ subgroup (17%) did not differ from the
rest of the sample in terms of overall participation, t-tests were
performed. No significant differences in participation diversity
(t=0.9; p=0.37) or intensity (t=1.6; p=0.12) were found. Sev-
enty-four per cent of participants had a mild injury, defined as

a GCS score of 13 to 15,23,24 whereas 26% had a moderate to
severe injury (GSC score £12) and were labelled as the non-
mild group. In total, 40% lost consciousness, and the majority
did not have seizures (96%). Initial CT was abnormal in 61%
of the participants. Length of stay in the hospital ranged from
1 to 89 days (median 4d; interquartile range 5–9d) and the
majority of the children (80%) returned to school immediately
after discharge. At discharge, 76% were able to walk indepen-
dently, 15% used an aid for walking, and 8% used a wheel-
chair. Based on a median family income in the province of
Ontario of $66 916,25 household income was at or below the
median for 44% of families and above the median for 56%.
Forty-nine per cent of participants were from major urban
areas, 34% from small urban areas, and 17% from rural areas.
The majority of the sample was white ⁄ Caucasian (75%), and
English was the language most often spoken at home (97%).

Procedure
This study featured a prospective longitudinal inception
cohort design. After informed consent was obtained from the
parents and assents were signed by children aged 12 to
18 years, the participation patterns were assessed at three time
points over a period of 1 year: at baseline, that is when chil-
dren returned to school, and at 8 months and 12 months after
baseline. At baseline, family functioning was assessed and
medical and demographic information was retrieved from the
participants’ medical records. The study was approved by
McMaster University Health Sciences Ethics Review Board.

Measures
Participation levels were measured using the Children’s
Assessment of Participation and Enjoyment (CAPE),26 which
is a reliable and valid measure of involvement in everyday
activities outside mandated school activities in the previous
4 months.27 The CAPE includes 49 different activities in five
categories ⁄ types: recreational (12 items, e.g. playing board or
card games), active physical (nine items, e.g. team sports),
social (nine items, e.g. visiting others), skill-based (nine items,
e.g. doing gymnastics), and self-improvement activities (10
items, e.g. going to the public library). The CAPE items were
validated among children and adolescents with various physi-
cal disabilities, including ABI.26 For further details see Imms’
review.28

Two types of scores are generated from the CAPE: (1)
diversity (a count of the number of activities in which the child
has participated); and (2) intensity (calculated by dividing the
sum of item frequency by the number of possible activities in
each activity category). The intensity score ranges from 1
(once ⁄ 4mo) to 7 (once ⁄ day). Diversity and intensity scores

What this paper adds
• This article contributes to our understanding of how children's and adoles-

cents' participation in activities changes during the first year of recovery fol-
lowing a brain injury.

• Child and family factors that predict participation curves are identified.
• The importance of measuring and monitoring participation patterns after brain

injury, in particular the intensity of recreational, physical, and social activities,
is explained.
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were calculated for each of the five activity types, resulting in
10 scores overall.

Family functioning was measured using the ‘general func-
tioning’ subscale of the Family Assessment Device (FAD).22

The FAD is a 60-item self-reported measure of family func-
tioning rated on a four-point scale (1=strongly agree to
4=strongly disagree). For example: ‘planning family activities is
difficult because we misunderstand each other’ (reversed item).
A mean score was calculated and ranged from 1 to 4, where a
higher score indicated that family functioning was unhealthier ⁄
poorer. The cut-off score for the general functioning subscale
is 2; thus, a mean score greater than 2 suggests an unhealthy
family functioning, whereas a score of two or below indicates a
healthy family functioning.29 The general functioning subscale
demonstrated good reliability (internal consistency 0.86) and
validity21 among a psychiatric population and a census sample
of children aged 4 to 16 years in Ontario, Canada.

Cause of injury (massive vehicle accident vs other injuries)
and LOS in days were collected from medical files. Demo-
graphic information such as age, sex, and household income
was collected using a standard form.

Statistical analysis
Multilevel models of change were built to describe and test
change in participation levels across the 12-month study per-
iod. Multilevel models of change are mixed-effect models that
take into account each individual’s growth trajectory (within-
person change).30 Two models were analysed: the level 1
model tested the effect of time on participation and the level 2
model tested the effect of time as a function of child character-
istics (severity, LOS, cause of injury) and family features
(household income, family functioning). Setting two levels of
models allowed us to compare covariance parameters, i.e. the
variance of the residuals and slopes, across models. Reduction in
the variation of these parameters indicated the extent to which
adding a predictor in level 2 improved the fit of the model.31

Since age at the time of injury has the potential to explain
changes in participation13 and to describe the recovery process

post ABI,8 all models controlled for age at injury. This variable
was centred on its sample mean by subtracting the mean (11y
6mo) from each value of age. Centring age facilitated the
interpretation of the intercepts and hence indicated that the
fitted intercepts represent the initial status of rate of change of
a child of average age (11y 6mo).30

Separate analyses were completed for each of the 10 CAPE
scores using the restricted maximum likelihood. The coeffi-
cients of interaction terms, for example time*severity, were
examined to determine direction and magnitude of the inter-
action effect. Differences in variation of slopes, i.e. rates of
change, across models were calculated in percentages. Plots of
trajectories indicating changes in participation were generated
based on the coefficients of the level 2 models. All statistical
tests were completed using SPSS 18 (SPSS Inc., Chicago, IL,
USA), where alpha was set to 0.05.

Factors related to the child, i.e. severity of injury, length of
stay, cause of injury, and those related to their family, such as
household income and family functioning, were all treated as
dichotomous variables and regrouped into two clusters. The
median of length of stay, 4 days, served as the cut-off point
for creating two groups. The cut-off score of the FAD (score
of 2) was used to form two groups, one with higher levels of
family functioning (FAD £2, 72%) and one with lower levels
or unhealthy family functioning (FAD >2, 28%). For severity
of injury, the GCS cut-off point of 12 was used to distinguish
between the mild group (74%) and the non-mild (26%)
group. Finally, two groups of cause of injury were generated,
one comprising the 37% who had a massive vehicle
accident and the other comprising the 63% who had other
injuries.

RESULTS
Separate models were tested for each CAPE score (overall 10
scores). Results are reported by activity type for level 2 models
(final models) that were found to be significant (see Tables I
and II), i.e. when child and family factors significantly predict
changes in participation over time.

Table I: The effect of severity of injury on rates of change in participation intensity

Recreational Physical Social

Level 1 model
(time)

Level 2 model
(time*severity)

Level 1 model
(time)

Level 2 model
(time*severity)

Level 1 model
(time)

Level 2 model
(time*severity)

Coefficient Coefficient SE Coefficient Coefficient SE Coefficient Coefficient SE

Fixed effects
Intercept 3.74a 3.62a 0.10 1.89a 1.88a 0.12 3.48a 3.44a 0.10
Age at injury )0.24a )0.23a 0.02 )0.025 )0.038 0.02 0.07b 0.074b 0.02
Severity 0.38 0.20 )0.083 0.24 )0.0092 0.20
Time 0.0013 0.02 0.01 0.02c 0.044a 0.01 0.014 0.03b 0.009
Time*severity )0.05c 0.02 )0.05c 0.02 )0.04c 0.017

Covariance parameters
Residual 0.43a 0.41a 0.07 0.54a 0.54a 0.07 0.23a 0.23a 0.04
Intercept 0.52a 0.57a 0.15 0.9a 0.88a 0.16 0.68a 0.72a 0.20
Slope 0.0015 0.0012 0.001 0.0016 0.0005 0.001 0.0017 0.0012 0.0008
Reduction in
variance slope, %

– 20 – – 68 – – 29 –

ap<0.001; bp<0.01; cp<0.05. SE, standard error.
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The effect of child's characteristics on rates of change of
participation patterns
A significant interaction effect was found between the time
after return to school and severity of injury for three of the five
CAPE intensity scores: recreational, physical, and social activi-
ties (see Table I). Level 1 models indicated that the effect of
time was not significant on its own, except in the case of physi-
cal activities (for levels of participation before modelling see
Table SI; supporting material online); however, time became
significant in the presence of severity of injury according to
level 2 models. Hence, changes over time in intensity of par-
ticipation in recreational, physical, and social activities were
significantly different between the mild and non-mild partici-
pant groups (see Fig. 1). The coefficients of the interaction for
time*severity of injury indicate that the estimated differences
in rates of change between mild and non-mild groups were
negative and ranged from )0.04 to )0.05. The negative coeffi-
cients indicate that the direction of growth in these two groups
(mild vs non-mild) is different (Fig. 1). Scores for children in
the mild severity group improved over time, whereas scores
for the non-mild group showed a slight decline over time.

Although residual values did not change a great amount across
models when severity was added to the model, a reduction in
the variance of the rate of change (or slopes) was observed in
all models: a 20% reduction for recreational activities, 68%
for physical activities, and 29% for social activities.

Figure 1 shows prototypical trajectories derived from the
level 2 models indicating that change in participation intensity
was different between children with mild and non-mild injury.
The initial rate of participation in social activities was similar
between the groups but among children with mild severity
participation increased by 0.03 points per month on a seven-
point scale. The estimated difference in rate of change
between children with mild and non-mild ABI was –0.04,
which was significant (p<0.05) and represented a decrease in
participation scores (see Table I). Similar rates of change were
found for recreational and physical activities.

Although not significant, the initial rate of participation in
recreational activities was different. The estimated initial par-
ticipation score for a child of average age (11y 6mo) with mild
ABI was 3.6, whereas for a child with non-mild ABI it was
higher by 0.38 points (i.e. 4.00).

Table II: The effect of socio-economic status (SES) and family functioning (FF) on rates of change in participation

Diversity of skill-based activities Intensity of recreational activities

Level 1 model
(time)

Level 2 model
(time*FF)

Level 1 model
(time)

Level 2 model
(time*SES)

Coefficient Coefficient SE Coefficient Coefficient SE

Fixed effects
Intercept 1.9a 1.9a 0.15 3.8a 3.9a 0.12
Age at injury )0.065 )0.07b 0.03 )0.24a )0.24a 0.023
FF ⁄ SES – 0.029 0.3 – 0.25 0.17
Time )0.025 )0.009 0.01 0.0013 )0.018 0.013
Time*FF ⁄ SES – )0.08b 0.03 – )0.042b 0.018

Covariance parameters
Residual 1.20a 1.20a 0.15 0.42a 0.36a 0.06
Intercept 1.28a 1.26a 0.25 0.51a 0.52a 0.10
Slope 0.008c 0.007b 0.003 0.0014 0.0013 0.0009
Reduction in variance slope, % – 12 – – 7 –

ap<0.001; bp<0.05; cp<0.01. SE, standard error.
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Figure 1: The effect of severity on rates of change in participation intensity.
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Other factors related to the child, for example LOS and
cause of injury, were not significant predictors for the CAPE
scores, and therefore did not explain changes in participation
rates.

The effect of family characteristics on rates of change of
participation
The effect of time on diversity of participation measured on one
scale, skill-based activities, was different in low and high family
functioning groups. The coefficient indicated that the estimated
differences in rate of change between high and low family func-
tioning groups was )0.08 points with a 12% reduction in varia-
tion of slopes (see Table II). Figure 2 illustrates how
participation changed as a result of the level of family function-
ing. A decrease in participation diversity of skill-based activities
was observed among children in the lower family functioning
group, whereas children of families that are highly functioning
managed to maintain levels of participation with time.

A significant interaction was found between the time after
return to school and SES in intensity of recreational activities.
The coefficient indicated that the estimated difference in rate
of change between high and low SES was )0.04. Adding SES
to the model reduced the variation in rate of change of recrea-
tional activities by 7%. Figure 3 indicates how participation
changes as a function of SES. Intensity of participation in rec-
reational activity decreased with time in the lower SES
group, whereas in the higher SES group an increase was
observed.

DISCUSSION
This study examined the changes in level of participation over
1 year after return to school among children with a brain
injury and explored whether differences in rates of change in
participation across children were associated with personal
(injury-related factors) and ⁄ or familial characteristics. Our
findings indicate that one personal characteristic, severity of
injury as measured by the GCS, was a significant predictor in
explaining the rates of change across three of the five activity
types. Family characteristics played an important role in
explaining changes in participation, yet were limited to spe-
cific activity types.

Notably, several of the scores, particularly diversity, were
less likely to change over time, whereas intensity scales

were more inclined to change. Diversity, or whether a child
does an activity, is mainly influenced by the child’s prefer-
ences; it is less likely that the presence of a brain injury,
unless severe, will influence a child’s desires, choices, or
interests, and therefore levels of participation diversity
remain stable. Intensity, or the frequency of participation,
on the other hand, involves the ability to sustain a level of
commitment to an activity. Maintaining such a commit-
ment consistently over time is a challenge that children
with ABI may encounter.32

Severity of injury – a significant predictor of change in
participation over time
Our findings indicated that the participation intensity of chil-
dren with mild injury increased with time, whereas a signifi-
cant decline was observed within the non-mild group (more
severe injury). In congruence with our findings, severity of
injury has been found as a predictor of different rehabilitation
outcomes, such as function outcomes8 and difficulties in rein-
tegration.10 This study’s findings, in combination with others’,
contribute to the discussion regarding the effectiveness of the
GCS in predicting recovery.24 Despite the scale’s drawbacks,33

the results of this study suggest that it still serves as a predomi-
nant predictor of recovery outcomes.

Other injury-related factors, for example LOS and cause of
injury, did not predict changes in participation. Recently
Galvin et al.12 found that injury characteristics, for example
the type of injury and LOS, did not explain functional out-
comes. However, considering the outcome of participation,
there is no previous evidence to support or contradict the role
of brain injury factors in predicting change. Further studies
are warranted to examine these potential relationships.

Interestingly, changes in participation patterns were
observed in recreational, physical, and social activities but not
in self-improvement and skill-based activities. Similar trends
are evident in the longitudinal study by King et al.13 in which
intensity of involvement in skill-based and self-improvement
activities did not show appreciable change over time.
Moreover, both skill-based and self-improvement activities
showed more consistent intensity patterns across age groups
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of children with physical disabilities17 and so may be less likely
to change. Skill-based activities (e.g. taking a swimming class)
and self-improvement activities (e.g. going to the public
library) are primarily formal non-spontaneous activities char-
acterized by structured rules. It is plausible that levels of par-
ticipation in such activities are maintained because these
activities can be controlled by the parents34 and perhaps are
more valuable to them because they provide an opportunity to
‘work’ on specific skills. However, one might expect such
influences to decrease over time.

The effect of family characteristics on changes in
participation levels
Our findings indicate that family functioning influenced
change in only one specific activity type, skill-based activities,
that are formal and organized in nature. These findings coin-
cide with the assumption, mentioned earlier, that levels of par-
ticipation in specific types of activities are maintained over
time as a result of parental involvement. Similarly, Medrich
et al.35 found that parents were able to provide many of the
enabling conditions for participating in organized ⁄ formal
activities but not in spontaneous social activities where others’
attitudes become a barrier to social inclusion. This might
explain why, in this study, a change due to family functioning
was observed in a specific type of activity, for example skill
based, but not in others, for instance social activities. This
assumption raises a few questions: Does the family only influ-
ence structured or formal activities that can be scheduled for
the child? Are structured activities more valued by parents?
Do parents consider such activities as part of rehabilitation?
These questions can be further explored by considering both
the child’s preferences for certain activities and the
parents’ attitudes towards leisure and level of involve-
ment ⁄ control.

Another family characteristic that played a significant role
in predicting participation was household income. This find-
ing is in line with previous studies in which SES has been con-
sistently associated with participation.15 Notably, the effect of
income was observed only in one activity type, i.e. recreational
activities.

In summary, the severity of injury was the most influential
predictor of change in participation in several areas of out-of-
school activities. Family factors (i.e. family functioning and
household income), although important, were influential for
only one activity type. At the same time, family characteristics
are important factors for future studies because they may be
more amenable to change through intervention than the sever-
ity of injury or any other medical variable. Hence, further
studies can direct intervention towards the family functioning
to ultimately enhance participation while encouraging alterna-
tive activities that are less costly but still fit with the child’s
preferences.

Participation within each activity type versus across activity
types – the process of compensation
One of the interesting yet unexpected findings in this study
was that, at baseline, children with more severe ABI took part

in recreational activities more frequently than children with
mild injury. This may be explained by the nature of such rec-
reational activities, which included quiet activities; they could
take place in any location and did not require higher levels of
physical and mental energy ⁄ abilities, and could be done
alone. Some examples included playing video games, draw-
ing, or watching TV. It is plausible yet not conclusive that
children with a more severe injury tend to compensate for
their inability to engage in other activities (e.g. physical or
social) because of their condition and therefore invest more
time in achievable activities (e.g. recreational). At the same
time, participation in recreational activities by children with a
more severe injury decreased over time, whereas other areas,
physical and social, remained the same. Could it be that
maintaining a certain level of participation in a specific activ-
ity type hinders engagement in other types of activities?
Adopting a holistic view of children’s participation in which
frequency of one type of activity affects another36 can help
clarify this issue. Thus, instead of tracking changes in partici-
pation per activity type, future studies can observe the change
of participation across activity types to identify any potential
compensation processes that influence the overall participa-
tion pattern over time. For example, an increase in skill-based
activities could occur ‘at the expense’ of social activities that
may be too challenging. In other words, examining change in
the proportion of participation across activity types can reveal
further important information.

The magnitude of changes in participation over time
Although significant, changes in participation over time were
relatively small considering a seven-point scale. This might be
explained by the time frame of the study, i.e. the first year of
recovery, as resource constraints (e.g. caregiver burnout) that
potentially impact participation may not come into play until
later stages.37 Another explanation may be embedded in levels
of participation at baseline. In a recent study, participation
scores5 of the same sample were compared at baseline with
those of typically developing children and, although significant
differences were found, the effect sizes were small. It may be
that because participation levels were rather close to the levels
of a typical sample at the starting point, relatively small rates
of change were observed.

Notably, the magnitude of change found in this study is
fairly similar to the longitudinal study of King et al.13 that
used the same scale (CAPE). Nevertheless, even small changes
over time could impact a child’s development, socialization,
and competency.2

Our findings have some clinical implications. Participation,
according to this study, in combination with the World
Health Organization’s view of health,1 is a relevant outcome
of recovery that needs to be assessed and monitored after brain
injury. Particular attention can be directed to areas of partici-
pation that appear to be impacted by ABI and have potential
for change; these areas include participation intensity in recre-
ational, physical, and social activities. Level of severity and
family functioning are to be addressed when planning an inter-
vention to enhance the child’s participation after ABI.
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Limitations and future directions
This is the first study that examines change over time in the
outcome of participation within this population, and as such
serves as a building block for future studies. One of the limita-
tions of the study is that it followed changes in participation in
the first year after return to school in relatively small time
intervals. It is plausible that different pattern of change would
be observed at different time points or later stages within the
process of recovery. For example, levels of participation at the
starting point, i.e. return to school, can affect rates of change
over time. However, examining the correlations between the
intercepts and the slopes indicated no significant association
across all activity types, with the exception of physical activity.
Overall, the first year of recovery is considered critical in the
rehabilitation process following a brain injury,11 and return to
school is a crucial transition point.

The way in which participation was measured should also
be noted. Although participation was examined in various
activity types using a valid and reliable measure (CAPE), it
addressed two dimensions (diversity and intensity) and covered
one participation domain (leisure). Examining participation in
different settings while considering the subjective dimension
of participation, for example satisfaction, can complement our
findings. In addition, parents who completed the CAPE were
not blinded to medical information or the general objectives
of the study. Finally, the CAPE was assessed at different sea-

sons between 2001 and 2003, which potentially could have
influenced patterns of participation.

This study tested multiple models considering its sample
size. However, the overall findings coincide with previous evi-
dence13 where the intensity of specific activity types (i.e. rec-
reational, physical, and social) is potentially sensitive to
change. This increases the confidence of the findings, yet
further study is needed using larger samples.

Changes in participation due to changes in a child’s
development and functional abilities over time were not
specifically examined in this study. Future studies with
larger samples can examine how such factors, along with bio-
medical variables (e.g. GCS scores), influence participation
over time.

In conclusion, changes in levels of participation are
observed during the first year of recovery after brain injury.
These changes are influenced by child factors of severity and
family factors such as SES and function. Exploring participa-
tion at different time points across the recovery process in a
variety of populations and including broader aspects of the
environment and adapted activities as key predictors of change
is warranted.

ONLINE MATERIAL ⁄ SUPPORTING INFORMATION
Additional material and supporting information for this paper may be
found online.
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